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(71) We, Kimberly-Clark Corpora- 
tion, a Corporation organdsM under the laws 
of the {State of Delaware, United States of 
Amraca bfNeenah, Wisconsin, United States 
of America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by whicli it is 
to be performed, to be particularly described 
in and by the following statement:— ' 

This invention relates to paper towels. 

Creped cellulose wadding towels have been 
employed for many years. The towels are 
commonly of a one or two-ply construction 
and vary in basic physical factors such as 
basis weight stretchability and surface 
texture witih the specific purpose for which 
the towelling is intended. One two-ply 
towelling hitherto proposed is two-sided, 
that is, has its oppositely disposed sides 
of different degrees of smoothness; also, the 
rougher side carries protruding embossments 
and the degree and nature of embossing is 
such that a binder or adhesive between 
plies is not necessary. While such a structure 
provides a limp towel and is advantageous in 
many respects for some purposes, a similar 
towel of a greater degree of softness and 
which is less compacted and has less tendency 
to ball up when wetted is frequently desired. 

Such a towel in accordance with the 
invention comprises two superposed creped 
drawn ceUulosic webs, one side of the 
towelling material having projecting emboss- 
ments and the second side having depres- 
sions corresponding to the embossments, 
the webs being retained together by a 
combination of adhesive and mechanical 
attachment, the side .of the towel . having 
the projecting enoibossments presenting a 
relatively rou^ fed to the hand and the side 
having the depressions presenting a smooth 
soft feel to thenand of a user of the towdUing. 

The adhesive is- preferably randomly 
. distributed betwem the webs adjacent to and 
at some only of the embossments. 

A process for producing such towol 



material in accordance with the invention 
comprises-the steps of applying adhesive to a 
smooth unembossed surface of a first creped, 
dmwn ceUulosic web, enibdssing a second 50 
web in a nip formed between a hard male 
embossing roll and a soft impression roll 
to pro^de protuberances on one side and 
coiaespqndmg^epr^^^ other side 

of the isecond web, canning the second web 55 
TOthdut removal from the embosser roU to a 
nip formed between, the embosser roll and 
a second soft impression roll, feeding the 
adhesively treated first web to the second nip 
with the adhesivbly treated surface fronting 60 
on the second web and embosser roll thereby 
embo^ing the pattern of the embosser roU 
into the superposed webs so that the 
embossed pattern of the second web is 
imparted to the plied and adhesively united 65 
webs. 

The initially smooth ply which carries the 
adheave, pireferably in discrete zones, con- 
tacts primarily only the p^iks of the 
pre-embossed sheet so that the adhesive 70 
bonding is very limited. 

The invention * will now be further 
described by way of example with reference 
to the accompanying drawings in which: 

Figure 1 is a schematic view, with web 75 
travels shown, of an apparatus for manufac- 
turing towelling in accordance with the 
invention; ' " 

Figure 2 is a view of towelling material in 
accordance with the invention and showing 80 
the opposed sides of the mat^Eial; and 

Figure 3 is an enlarged and idealised view 
illustrating the arrang^ent of the web plies 
and adhesive in the product. ^ 

Referring to the drawings, the numeral 1 in 85 
Figure 2 generally designates two-ply towell- 
ing material in accordance with the invention. 
The upper ply or web 4 (Figure 2) on its 
exposed and upper suri^ce in &e figure has a 
great plurality of depressions 3 resulting 90 
from the embossing operation to be described 
hereinafter. The lower .(Figure 2) ply or web 
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2 on its exposed surface lias a plurality 
of protuberances 5, each protuberance 
corresponding to a depression in the upper 
ply 4. 

5 The webs 2, 4 each are of a strong 
wet-strength containing dry creped and 
drawn tissue paper having a relatively low 
stretch characteristic. The dry creped tissue is 
relatively soft due to the low fibre to fibre 
10 bonding and the effect of drawing following 
creping is to reduce the stretch of the web 
while retaining the softness. The stretch of 
the sheet due to the crepe structure, as fed to 
the embosser, is about 20 to 35% of the 
I5 sheet length and is in contrast to the known 
previously mentioned two-sided product 
which exhibits a stretch of 50% or more. 
Also, in contrast to the known product, the 
web is less limp however. The stretch of the 
20 sheet at break is somewhat greater, about 5 
to 10%, than the stretch due to the crepe 
structure but is a less significant figure in the 
practice of the invention. 
The plies of the product of Figure 2 may 
25 be formed from any of the conventional 
paper furnishes used in the manufacture of 
tissue papers. The crepe ratio imparted is 
suitably in the range of 1.5 to 3 and the singile 
ply web weight is deskably between about 10 
30 and 16 lbs. per 2880 sq. ft; webs of between 
about 12 and 14 lbs. per 2880 sq.. ft. 
are preferred. The pul^ itself may be kraft, 
sulphite or other chemical wood pulps, and 
proportions of groundwood may be included 
35 if the sheet strength is suitably maintained 
and if the presence of a degree of lint can 
be tolerated. The wet strength of the webs 
should be at least about 30 to 40% of the dry 
strength and for this purpose conventional 
40 wet strength agents may be incorporated in 
the web. . , 

The webs 2, 4 (Figure 2) are retamed 
together not only by the effect of tiie 
embossing action on the superimposed pKes 
45 but by adhesive applied to at least one or the 
webs. This adhesive is preferably deposited in 
predetermined amounts in discrete, very thin, 
elongated (Figure 3) zones on the smooth 
unembossed surface of the web 2. and 
50 the adhesive is contacted by some of the 
protuberances of the web 4 so that the 
webs are lighfly retained together. The 
protuberances of web 4 also tend to some 
extent to be bonded to the web 2 by the 
55 embossing pressure, that is, there is a simple 
mechanical attachment. The adhesive com- 
monly will be primarily effective where 
peaks of the pre-embossed web contact the 
adhesively treated sheet but the adhesive 14 
60 (Figure 3) will also to some extent lie between 
flat areas of the plies and on sides of die 
crepe areas. 

The adhesive in the finished product is well 
taken up by the cellulose, does not apparently 
65 stiffen the product, is preferably colourless. 



not visible to the eye and only apparent when 
the two webs are carefully sepamted. Then, 
the tendency of the webs to adhere in well 
spaced discrete spots is readily noted. The 
total amount of adhesive applied is de- 70 
pendent upon the particular adhesive, the 
amount deposited m each zone, and the 
number of zones per unit area of web but 
should be sufficient to ensure that the webs 
may be adequately bonded for manufacturing 75 
operations, packing, shipping and general use 
without separation. Application of adhesive 
in discrete zones is desirable to minimise 
cost and to inhibit against possible product 
stiffening but is not critical to the attainment 80 
of a useful product. Any of a number 
of adhesives may be used such as polyvinyl 
acetate emulsion adhesive, polyvinyl alcohol 
aqueous solutions, synthetic latices and oil 
soluble adhesives. The adhesives may be 85 
water-resistant or water-dispersible as de- 
sired, non-rigid film forming and do^ not 
deleteriously affect product charactOTStics 
when used in small amounts. 

Referring now to Figure 1. the numeml 10 90 
designates a rolled sheet of two-ply tissue 
paper which is a creped, drawn sheet. As 
illustrated, the webs 2, 4 are separately 
formed from the rolled two-ply sheet and 
are directed in separate paths to treating 95 
equipment. 

Web 2 is directed over one or more guide 
rolls such as indicated at 11. 12. Suitably, 
roll 11 may be a Mt. Hope roll serving to 
spread web 2 as it moves toward adhesive 100 
applicator roU 13. The roUs 11, 12 serve to 
present the web at a predetermined fixed 
angle to roll 13. RoU 13 is preferably 
an intaglio roll and is supplied with a fluid 
adhesive 14 in pond 15 as the roll rotates 105 
in the direction indicated by the arrow. The 
contact of web 2 with intaglio roll 13 is 
held to a smsJl angle, from the approxhnately 
tang^nrial (0°) to preferably not more than 
30^. Also, roll 13 is rotated at a slower 110 
peripheral speed than the lineal speed at 
which web 2 is moving so that the web wipes 
the adhesive from the roll in longitudioally 
spaced strips. 

The web 4 passes over guide roll 16 and is 115 
directed around a relatively soft rubb^ 
covered roll 17 to nip 18. The nip 18 is 
formed between the rubber covered roll 17 
and a hard male embosser roll 19 of steel. 
The rubber covered roll has a softness of 180 120 
or greater measured on a Pusey & Jones 
plastometer such that it will, in large 
measure, fill in the spadngs between 
protuberances of the hard male patterned 
roll; the protuberances suitably each have 125 
the shape of a frustum of a cone and is 
conveniently termed a "dull pin" embosser. 
In specific application the pins are about 1/8'' 
apart on centres and the embossment peaks 
are about 1/32 to 1/16" diameter. 130 
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r.J^% ^'"^^^ ^ passes from 
nip 18 to mp 20 formed by embosser 19 
and soft rubber covered roU 21 serving as a 
combmiiig roU and embossing roH. t^h 21 
roll 17) suitable has a Shore (Durometer 
A) hardness of 25 to 40) or a Pusey & Jones 
p^tometcr value of between 180 and 300. 
lUe adhesive-carrying web 2 is united with 
10 Pre-embossed web 4 on the pins or teeth 
of tiie ^bosser roU 19. The web 4 is itself 
subjected to two embossing actions. The first 
and «>le embossing mechanicaHy works the 
web 4 maJdng it more soft and comfortable; 
additionaHy. the jSrst embossing reduces the 
amount of pressure and energy needed in nip 
^ to attam a given degree of embossing of 
the two superposed plies. That is, a deeper 
embossmg may be effected with less horse- 

IS^^^I }?^^ tlie roUs of 

^ toe device Also, since the projections of 
the pre-embossed web bear against a smooth 
adhesively treated creped surface of web 2. 
me extent of adhesive contact is limited in 
the assembly of the plies during the second 
25 embossing of web 2. ^ 

The towelling material leaving the nin 20 
passes over guide rolls 22, 23 to the iMual 
tmishmg operations in conventional maimer 
and generally is perforated, wound. sUt and 
packaged at common manufacturing speeds 

In general, we prefer to use as the webs 2 4 
tissue paper havmg a basis weight per 2880 

^ P^^ ply- webs 

contammg a wet strength resin such as 
mdamme formaldehyde or m^a formalde- 
hyde; the adhesive is. in a preferred embodi- 
ment, a polyvinyl alcohol applied at a web 

""I i^^l^^ an appKcator roH 

speed of 300 to 500 fpm, only 0.03 to 0.07 of 
^ P^^^ ^ adhesive being required 
per 2880 sq. ft of finished proluct. SudS 
adhesive then commonly covers only 3 to 5V 
?i « Importantly, the stretch m 

45 F'?^"^^ ^ conunonly low. as low 

as 15% due to the drawing out of the crepe: a 
stretch of up to 25% serves the puroose 
weU. Under this condition there is much less 
tendency of the towelling to bafl when wetted 
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WHAT WE CLAIM IS:— 
1. A process for the manufacture of 
towelhi^ material in which creped. drawn 
cellidosic webs are embossed in superposed 
relation, comprising the steps of applying 
adheswe to a smooth unembossed surface 
of a first creped, drawn web, embossing a 
sea)nd web in a nip formed between a hard 
m^e embossmg roll and a soft impression 
roll to provide protuberances on one side and 
correspondmg depressions on the other side 
ou of flie second web, carrying the second web 
without removal from the embosser roll to a 



mp formed between the embosser roll and 
a second soft impression roll, feeding the 
adhesively treated first web to the second nip 
with the adhesively treated surface fronting 65 
on the second web and embosser roll thereby 
embossing the pattern of the embosser roll 
mto the superposed webs so that the 
embossed pattern of the second web is 
weS^^ to the plied and adhesively united 70 

3'^ process as claimed in Claim 1 in 
which the adhesive is applied to the first 
web m discrete zones and only some 
protuberances of the second web are 75 
contacted with the adhesive of the first web in 
the second nip. 

3. A process as claimed in either of the 
proceeding claims in which the soft impres- 
^n rolls of the two nips have a Shore 80 
^urometer A) hardness value of between 
25 to 40. 

4. A process as claimed in any of the 
precedmg cfahns in which the adhesive 
applied to the first web covers only 3 to 5V 85 
of the web area. 

5. Towelling material made by a process 
^ clMcned in any of t^e preceding clahns. 

6. TowelUng material comprising two 
superposed creped drawn cellulosic webs, on 
one^ side of the towelling material haviug 
projecting embossments and the second side 
having depressions corresponding to the 
embossments, the webs being retained 
together by a combination of adhesive and 
mechamcal attachment 

7. TowelKng material as claimed in Claim 
5. J?^ . adhesive is randomly 
distributed between the webs adjacent to and 
at some only of the embossments. iqq 

8. Towelling material accordmg to Claim 
6 or Qaun 7 in which the creped, drawn, 
embossed webs have adhesive covering 3-5*/ 
of the area between webs. 

9. Towelling material according to any of 105 
Claims 5 to 8 in which each web lias a fesis 
weight per 2880 sq. ft. of between 10 and 16 
pounds. 

10. A process as claimed in Claim 1 for 
producing towelhng material substantially as lin 
herembefore described wifli refwence to the 
accompanying drawings. 

11. Towelling material as claimed in Claim 
6 substantiallv as hereinbefore described with 
reference to the accompanying drawings. 1 15 

For the Applicants: 
LLOYD WISE, BOULY& HAIG. 
Chartered Patent Agents, 
Norman House, 
105-109 Strand. 
London. W.C.2. 
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